TMAO and other organic osmolytes in the muscles of amphipods (Crustacea) from shallow and deep water of Lake Baikal.
Concentrations of trimethylamine oxide (TMAO) and other 'compatible' osmolytes were analyzed in the muscle tissue of Lake Baikal amphipods (Crustacea) in relation to water depth of the freshwater Lake Baikal. Using HPLC and mass spectrometry, glycerophosphoryl choline (GPC), betaine, S-methyl-cysteine, sarcosine, and taurine were detected for the first time in freshwater amphipods. These osmolytes were frequently found in the five species studied but mixtures were too complex to be quantified. The pattern of these osmolytes did not change with respect to water depth. The TMAO concentration, however, was significantly higher in the muscle tissue of amphipods living in deep water than of those living in shallow water, which supports the hypothesis that TMAO acts as a protective osmolyte at increased hydrostatic pressure. We propose that eurybathic amphipods, exposed to raised hydrostatic pressure in the extremely deep freshwater Lake Baikal, have elevated TMAO levels to counteract the adverse effect of high pressure on protein structure. The elevated intracellular osmotic pressure is balanced by upregulating the extracellular hemolymph NaCl concentration.